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Chemical Constituents from Dysoxylum hainanense 


LUO Xiao - Dong[] WU Shao - Hua[] MA Yun - Bao[] WU Da - Gang 
O Laboratory of Phytochemistry] Kunming Institute of Botany] Chinese Academy of Sciences[] Kunming[ ] 6502040 China[] 


Abstract[] А new compound([] + 0 evofolin B] 100 together with nine other known compounds[] 20S(] 24 
П 25 – dihydroxy – З] 4 – secodammar - 4[] 28[] – en - 3 - oic acid] 20 (] 40 140 - eu- 
desmene — бо] 11 - dio[] З stigmast — 5 — ene – 380 7a — dio[] 4[T] stigmast — 5 — en — 38 - ol linoleate 


0 500 sitoindoside 0 6[ L] methyl 30 4 — dihydroxy — benzoat] 700 scopoleti[] 800 B — sitosterol апа dau- 


costerol were obtained from the EtOH extract from the bark of Dysoxylum hainanense Merr. 
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The genus Dysoxylum BI. is distributad in India[] Southeast Asia[] Australia and New Zealand[] 
and comprises about 200 species. Fourteen of them are distributed in China. About 10 species of this 
genus have been found in Yunnan Province. D. hainanense Merr. is distributed in the Guangxi 
Zhuang Autonomous Region[] Hainan Province[] and Xishuangbanna of Yunnan Provincd] Wu et al[] 
1977[]. In the previous reportd] Aalbersberg et а 1991[] Singh et а 1992[] Govindachari et all] 
1994[T] many dammarane triterpenoids were isolated from this genus. However[] no chemical work has 
been done on D. hainanense. As part of a program of seeking bioactive compounds from Meliaceae 
plantd] Luo et al .[] 199900 | we examined the extracts from the bark of D. hainanense . In this раре] 
we describe the isolation and structural elucidation of a new compound] + 0 evofolin H] 1[T] as well 


as known compounds[] 20S[] 24 — epoxy - 24[] 25 - dihydroxy — 3[] 4 — secodammar - 40 28[] – en 


* 20000 2000- 10-080 2000-11-210 000 
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— 3 – oic acid] 2[T] 40 140 — eudesmene - 6o[] 11 - dio[] ЗШ De Pascual - T et а) 1980[T] stig- 
mast — 5 — ene – 3&[] 7a - Фо0 4[[] Fukuyama et a/[] 198800 stigmast — 5 — en – 3B – ol linoleate 

O 5] Paasonen[] 196700 sitoindoside T] 60 Kiribuchi et all] 196700 methyl 3[] 4 — dihydroxy ben- 
zoatd] 700 scopoletid] 800 Cheng et all] 19890. 


Results and Discussion 

Compound 1 was assigned the molecular formula of Cj; HjgOg by HRFAB — MS[] which possessed 
nine degrees of unsaturation. The PC and ! H NMR spectra showed signals due to two substituted 
phenyld] 8c 150.4] sOO 147.10 si 146.41 sii 145.3] 5Ш 121.4] •00 128.81 sl] 124.4] а 
121.1] 410 115. 11] d] 114.0] 400 110.8] d[T] 110.4] 410 two methoxyld] дс 55.60 55.6[T] a 
oxymethylend] дс 65.400 a methind] дс 56.000 and a ketone carbonyf] óc 198.60. These data were 
almost identical to those of evofolin K] Wu et а 1995[]. 





HO "OH RÜ ud 
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Two methoxyls were placed C – 6 and C – 3' respectively[] by the presence of cross peaks between 
дн 3.94] ЗНО sO OCHO to 147.10 sO C- 3'LT] and 3.811] ЗНО sO OCH;[] to 146.4] sO C - 60 in 
the HMBC spectrum. Based on the detailed analysis of HMBC[] HMQC and ЇН - ЇН COSY spectra of 
1[] we proposed the structure for compound 1. The optical rotation of 1 was almost the same as magni- 


tude[] but opposite sign with that of evofolin B| Wu et al[] 1995[]. Because only one chiral carbon ex- 
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isted in their structure[] compound 1 was determined as ап epimer of evofolin B[] named а] +[] evo- 


folin B. 


Experimental 

Mps[] uncorr. [] UVO MeOH[] IRO KBr[] 'H NMR[] PC NMR and 2D - NMR spectra were recorded 
on a Bruker AM — 400 MHz and a DRX - 500 spectrometer with TMS as internal standard апа СОСЬ 
as solvent[] chemical shift values were reported in d] ppm[] and coupling constants in Hz units[] КАВ — 
MS data were recorded on a УС Autospec — 3000 spectrometer] EIMS[] 70eV . 

The bark of D. hainanense Merr. was collected from Xishuangbanna[] Yunnan Province[] P. R. 
China[] in December 1996. The plant was identified by Prof. G. D. Tao[] Xishuangbanna Tropical 
Botanical Garden[] Chinese Academy Sciences. A voucher specimen was deposited in the herbarium of 
the Department of Plant Taxonomy[] Kunming Institute of Botany[] Chinese Academy of Sciences. 

The dried and powdered bark] 4.2 КП of D. hainanense was extracted with EtOH under reflux[] 
the solvent was evaporated in vacuo . The residue was partitioned in H,O and extracted with EtOAc. 
The EtOAc extracts were concentrated in vacuo to afford 72g of residue[] which was subjected to silica 
gel column chromatography[] using СНСЬ - Me;CG] from CHCI to CHCI; – Me;CO 10 10 as eluent. 
The fractions were combined with TLC monitoring. Then[] the fractions 1 — 12 were further purified on 
silica gel CC with various eluent system and finally on reversed — phase Cg silica gel ССП eluted with 
СНОН - HG] 30 1-10 10 to yield 1] 8 mel [14] 284 mg[T] 1] 4 mgl [14] 10 mgl T] 3] 432 mgl TI 
6] 122 mg[T] 1] 16 mell and 8] 8 mgl. 

П +0 Evofolin BO 10 was obtained as yellow oill] a0 #+ 16.7°0 c 0.300 СОН UV 
[] MeOH[] Amas 203.50 2310 279 nmi IRE cm~! 29270 28540 23600 17170 17000 16510 15940 
15580 15190 14580 14270 12750 10330 ЇН NMRO CDCLO 400 MHz[] 8 7.570 1H[] dd] J = 6.8 
Hz] H - 900 7.56] 1H[] d[] J = 1.8 Hz] H - 506.90] 19040] = 8.0 Hz0H -806.84 1Н0 
d[]J = 8.2 HO H-5’ 6.84] 1HD dd[] J = 8.00 2.1 H0 H - 6'[ 6.750 1H[] d] J = 1.9 
Hz] H- 2'[[] 4.70] 1H[] dd] J = 8.40 4.8 Hz[] H -3004.20 1HD dd[] J = 11.20 8.4 Hz[] H 
-2a 3.920 1H[] dd[] J = 11.20 4.7 НД H - 200 3.940 ЗНО sO ОСН, 3.870 ЗНО sO 
осн ^C NMR] CDCLO 100 MHz[] ë 198.60 0С - 400 150.6] s] € - 700 147.10 sU C -40 
146.4] sO C - 60 145.3] s[] C - 3'[[] 129.4] sp] € - 100 128.61 sO C - 1'00 124.4] dp] C - 90 
121.1] d] C - 5'00 115.10 dH] C - e'[T] 114.d] d] C - 80 110.8] d] € - 2'0 110.4] d0 C- 
500 65.4] tO C - 200 56.0] dr] € - 30 55.6 q0 OCHU EIMS m/z 318] МП" O 1500 300] 300 
288] 1000 259] eL] 161] 1200 151] 10000 131] 1000 123] 1511101] 17094 50079 160065 
П 1300 HRFAB - MS 317.1041] M - 1070 calcd. for Ci7H17060 317 . 1025[]. 
20S[] 24 — Epoxy — 24[] 25 — dihydroxy – 3[] 4 — secodammar – 4[] 28] - en — 3 — oic acid 
O 200 Crystalline solidd] Ме›СОЦЦ mp 148 - 150?C[] EIMS m/4] 70eV[T] 474] M - H20[]* 0 46Ш 
454] 5[T] 431] 1200414] 18[T]391] 1500 329] 401314] 1500 234] 220 189] 150 173] 26Ш 
160 3700 140 8100 123] 6000 101] 11011931 7800810 880069 7100 5% 10000 IR vem] 
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3387[] 3079[] 2971[] 2873[] 1711[] 1638[] 1458[] 1421[] 1384[] 1311[] 1284[] 1227[] 1209[] 1181[] 
1162[] 10530 9590 9300 778[] ЇН [JC NMR and TLC were identical to authentic sample. 

40 140 — Eudesmene — 6o[] 11 — diol] 3[T] Viscous oil "C NMR[] ССЦ 100 MHz[] ò 
151.8] sO € - 4[T] 110.4] d] C- 1400 75.10 sO C- 1100 73.4] dl] € - 60 57.0] 40 C -700 
42.4] d[] C - 5 40.3] tO C- 10036.21 tO C -30 34.0 tO C - 9[TI 34.10 sO C- 100 32.7 

D «1 C - S30. 0 qD C - 13[1123.4] iL C - 2022. D qD C - 15021.49 q C 1200160 EIMS 
and Н NMR were identical to the published даі De Pascual et a/[] 19800. 

Stigmast — 5 — ene – ЗВ 70 – diol] 4[T] Colorless needled] Me;CO[T] mp 220 - 221 *C[] IR 
vas em `! 36050 34030 29600 29350 28700 16650 14640 13800 12280 11920 11110 10570 10100 
9520 9280 8920 866[] ЇН and "C NMR were identical to the published дац) Fukuyama et al[] 19880. 

Stigmast — 5 — en – ЗВ – ol linoleate] 500 Viscous oil[] IR уст ![] 34530 30090 29310 
28570 17340 16690 14670 13790 12460 11740 11380 10290 10100 9590 9230 8860 8400 7240 ‘Н 
NMR] CDCL[] 400 МНА 85.32] ІНП 40] = 4.2 Hz0 H - e[T] 5.28] 4нН050н-9'010'012'0 
13'000 4.541 1H[] mO H - 300 0.94] 3H] sO Ме 0.821 ЗНО dO = 6.5 НД] Me 0.84] ЗНО 
OJ = 6.4 HzO М 10.80 3H[] d[] = 6.7 Hz[] Ме 0.74] 3H[] d] = 6.8 Н] Me[T] 0.61 

O зно sO Ме PC NMR] Срсьр 100 МНХ]? 37.10 tO C- 10128.32 t0 € - 2LTI 73.1] c] C -— 
300 39.8] tO c -400 139.9 sO C- 50 122.6 dL] C - 60 32.0 tO € - 7LEEI 31. 37 tO С-%Ш 
50.4] d] C - 9[T] 36.1] sO C- 1000 21.10 tO C- 1100 29.70 O C- 120 42.4] s0 C- 130 
56. 0 d[] C - 14[T] 24.4] tO C - 1500 38.01 tO C - 160 56.21] dL] € - 1710 11.4] q0 C - 180 
19.1] q0 C - 19[T] 36.1] df] € - 2000 18.8] q0 € - 2110 34.4] tO C - 2200 28.31 tO C - 230 
46.01 d[] C - 24[T] 29.3] dl] C - 25[T] 19.3] q0 C- 2600 19.8] q0 С-27ШШ 23.3] tO C - 280 
12.0] qi] C- 2900 173.2] sO C- 1'00 34.0 tO C - 27D 31.50 i] C - 3'00 29. 1D] t0 € - 40 
27.3] O C- 5'[T129. 1] tO C - 6'[T] 28.3] tO C - 7'TE] 29.4] tO C - 8'0 130.20 dl С-90'Ш 
128.0] di] € - 10'[T]31.5] tO C- 11'[T] 130. 0 da0 C - 12'0 128.0 d[] C- 13 [T]29.3] d] C - 
14'[T] 29.1] JC - 15[T] 24.1] úd] C - 16'[T] 22.4] t0 € - 170 14.0] q0 C- 18' EIMS nz 
678] МП +0 3I 414] M-R+10 +0 120 398] 9100 3820 3900 329] e[T] 303] 800 282 

П 12[T] 268] 20[T]253] 2500 213] 2300 199 1200 174] 1400 159] 3200 144] 4700 108] 50[T] 95 

O 5900 68] 7800 53] 1000. 

Sitoindoside f] 6[T] Viscous oil] ІВ г ![] 34170 29270 28540 17400 14660 13790 11740 
10830 10210 723 [ 'H NMR] Срсі,0 400 MHz[18 5.31] IH[] d[] J = 4.6 H0 H -64.30 1H0 
d[]J = 7.6 H;[] H - 1'[T]4.30] 2H[] n0 H - 6'00 3.54] 2H[] mL] H - 3'[] H - 403.441 1H[] m[ | 
H - 3003.40] 2H0 m[] H- 2] H- 5'[T]0.98] 3H[] sS] H - 19000.88] 3HO0dOJ = 6.4 Hz[ H - 
21000.84] ЗНО d] = 7.0 Hz] H - 27000.84] 3H[] I] J = 7.8 Н - 29010.80 ЗНО d[] J 
= 7.0 H4] H - 2600 0.63] 3H0 sO H - 18[T] ^C NMR] CDCLL 100 МН: ò 174.4] sO RCOO[T] 
140.4] sO С-5Ш 122.10 d[] C - 6[] 101.3] d] € - 1'0 79.4] d] € - 300 76.2] df] € - 3'0 
73.4] d C - 5'E1 73.4] da0 C - 4'0 70.3] d0 С-2'Ш 63.40 ШС-6'Ш 56.8 dU C - 140 
56.1] dl] cC- 170 50.3] d] C - 9[T] 45.4] d[] C - 24[[] 42.4] sO C- 1300 39.8] tO C- 120 
39.0] tO C - 4[T]37.3] I] C - 1[T]36.8] sO C - 100036. 0 d[] C - 20034.21 tO C -220031.9 
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[] d] C - 8019.9 q0 C - 270 19.4] a] C - 190 19.10 q0 C - 2100 18.9 q0 C- 180 14.1 
0 q0 CHS[] СЮ,0С000 12.0] q0 C - 2900 11.9 q0 C - 180 FAB – MS m/z 813] M - HI D 
EIMS m/z 414] M - Glu - R + H;O[]* [] 1800 394] 10000 3220 8100 329] 700 2750 500 255 
0 1011] 213] 101] 1610 1000 1471] 120 108] 70091 1100 84] 1300 64] 2000 571 1000. 
Methyl 3[] 4 – dihydroxy — benzoaté] 7[[] Colorless needle] Me;CO[T] mp 182 - 185 *C[] UV 
[] MeOHD] АП 1020 206.3] 4.3900 2120 4.2800 2570 4.1500 289.3] 3.840 һр Ry% em ![] 
3486[] 3100[] 2854[] 26520 16820 15980 15230 14730 14560 13800 13000 12820 12390 12060 
11860 11130 10290 8200 8050 7630 722[] ! H NMH] pyridine — d;[] 400 МН 8 8.11] 1H[] dd[] J 
= 8.40 1.6 H0 H- 608.00 1H d] J = 1.4 HZ] H -207.30 1Н0 40] = 8.3 HH - 
5Ш 3.71] 3HD sU OCH4[TI PC NMH] pyridine - d4[] 100 MHz[] è 169.10 sO COO - T] 152.8] sO C 
- 100 148.4] s] C -300 125.0] a0 C - 60 116.20 d] C - 200 114.00 d0 C - 50 55.9 qt 
OCH;[TI FAB - MS nz 161] M - HO-O 10000 111] 730. 
Scopoletiri | 800 Colorless needle$] Me; COLT] UVO IRO ‘НО PC NMR and EIMS were identical to 


authentic sample. 


Acknowledgments] The authors are grateful to the members of the Analytical Group in the Laboratory of Phytochem- 
istryL] Kunming Institute of Botany[] for the spectral measurements] and Yunnan Committee of Science and Technology for 


financial supporting. 


References ] 

Cheng J DO Wang Y Е Qiu L СП] et а 1989. Chemical constituents from Saussurea tridactyla[] JD. Acta Bot Yunnt] O00000 
U LLL u0 3[T] 271—275 

Aalbersberg W[] Singh ҮП 1991. Dammarane triterpenoids from Dysoxylum richii[] JO. Phytochemistry 300 300 921—926 

De Pascual – T ЈО Bellido I $0 Gonzalez M S[] 1980. Chenopodiaceae components[] Polyxigenated sesquiterpenes from Chenopodium botrys 
П JÚ). Tetrahedron 36[] 371—376 

Fukuyama ҮП Nakano ҮП Geng P W[] et а/0 1988. In vitro fibrinolytic phytosterols isolated from the roots of Spatholobus suberetus[] JD. 
Planta Мейса 34—36 

Govindachari T R[] Suresh СП Kumari G N КО 1994. Triterpenoids from Dysoxylum malabaricum[] JQ. Phytochemistry 37[] 1127— 
1129 

Kiribuchi T[] Yasumatsu N[] Funahashi S[] 1967. Synthesis of O — [] 6 — O — palmitoyl - В — D — glucopyranosyl[] — В - sitosterol[] JD. 
Agr Biol Chem[] 310 1000 1244—1247 

Luo X D[] Ma Y BO Wu S НО et al[] 1999. Two novel azadirachtin derivatives from Azadirachta indica[] Jl]. J Nat Prod[] 620 700 
1022—1024 

Paasonen P КО 1967. Extraction of birchwood and birch sulfate pulp[] JO. Paperi Риш 490 100 3—15 

Singh ҮП Aalbersberg W[] 1992. Dammarane triterpenoids from Dysoxylum richii[] J[].  Phytochemistry[] 310 4033 ~ 4035 

Wu T- 80 Yeh J- HO Wu P — H] 1995. The heartwood constituents of Tetradium glabrifolium|[] JO. Phytochemistry 40[] 121—124 

Wu Z ҮП 1977. Flora Yunnanica[] Tomus 10 МО. Beijing] Science Press[] 250—251 


